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ABSTRACT 

Research studies in science educat ion have revealed 
that wait-time, _ the duration of teacher and student pauses in 
questioning dialogue, is an important variable in teaching. In this 
study, discussion materials were gathered, from 4 groups of ID 
teachers, each week for a semester. Thegroups were defined as: (1) 
comparison group; (2) instruction in effective questioning group; (3) 
wait-time feedback group; and (4) instruction, arid wait-time feedback 
group. Discriminant function analysis and analyses of variance 
revealed that the wait-time feedback groups experienced greatest 
increases in wait-time and exhibited higher cognitive levels of 
interaction in classroom discussions. Longer student answers and irtore 
student talk were also found in the wait-time feedback groups. 
Re-analysis of the data separated the feedback groups into three 
categories: (1) those who maintained pauses of three seconds or more 
in several discussion sessions; (2) those who reached the three 
second criterion at least once in a discussion; and (3{ those who 
were unable or unwilling to pause to the criterion . Significant 
differences favoring the effect ive wait-time group were found in the 
following areas: fewer memory-level, rhetorical, management, and 
leading questions; smaller percentage of teacher talk in discussions; 
and longer student answers. Eleven tables are included. 
(Author/JMK) 
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Abstract 

Research studies in science education have revealed that wait 
time, the duration of teacher and student pauses in questioning 
dialogue, is an important variable in .teaching- In this study, 
discussion materials were gathered from four groups of ten 
teachers each week for a semester. The groups were defined as 
follows: a comparison group, an instruction in effective 

questioning group, a wait time feedback group, and an instruction 
and wait time feedback group. Discriminant function analysis arid 
analyses of variance revealed that tine wait time feedback groups 
experienced greatest increases in wait time arid exhibited higher 
cognitive levels of interaction iri classroom discussions. In 
addition longer student answers and more student talk were found 
in the wait time feedback groups. It was rioted iri the original 
analysis that teachers had great difficulty maintaining wait 
times of three seconds even w ii t h _ i rri ivied i at e feedback. It was also 
noted that without immediate feedback teachers were totally 
unsuccessful in achieving and /or maintaining three second pauses 
after questions and responses. R rearialysis of the data was 
conducted which separated" the feedback groups into three 
categories: those who were successful iri maintaining pauses of 
three seconds or more iri several discussion sessions, those who 
were successful iri reaching the three second criterion at least 
6nr» in a discussion, and those who were unable or unwilling to 
pause to the criterion.. The rearia lysis revealed that the group 
that was most successful iri maintaining pauses in questioning 
dialogue was different from the other groups on several important 
dimensions of _ .classroom behavior. Significant dif f ere r ces 

favoring the effective (successful) wait time group were found in 
the following areas: fewer memory level questions, fewer 

rhetorical quest ions, sriial ler percentage of teacher talk in 
discussions, fewer management questions, fewer leading questions, 
^rid longer student answers. It was also expected that the 
successful wait time group would exhibit more questions of high 
cognitive level than the other groups, but that hypothesis was 
not supported. Implications of these findings for science 
education arid for pre-serviee arid in-service professional 
educat ion are considered. 
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fin finalysis of Classroom Discussion Based 
on Teacher Success in Observing Wait Time. 

The concept of wait time in classroom dialogue was developed 
by Rowe nearly a decade ago (Sow, 1373, 1974). She identified 
two pauses in the dialogue between teachers and students that 
have been proven to be important variables in the determination 
of the cognitive level and affective climate of classrooms. fi 
project designed to determine the effects of systematically 
increasing the pauses of teachers and students was recently 
conducted by Swift and Gooding (1983). In that study 40 teachers 
made ta P e recordings of a discussion in one of their classes each 
week -or 15 weeks. The 40 teachers were divided into four groups 
for purposes of the project. Che group received instruction in 
wait time using a newly developed electronic feedback device 
that Monitors the duration of ! teacher and student pauses; a 
second xroup received instruction in general questioning skills; 

a third group received both types of instruction; and a 

| 

comparison group received no instruction of either type. 

Rha lysis of the discussion tapes revealed that wait time 
feedback devices facilitated the production of pauses that were 
significantly superior to baseline. performance and to performance 
levels achieved by the groups that did not use the wait time 
devices. While significant differences favoring the wait time 
groups were found to occur, it was noted that many teachers and 
students, even in the wait time groups, had great difficulty 
reaching and maintaining pauses aft the three second criterion 
which had been established. Due to that outcome, it was 
determined that a reanalysis of the data should be undertaken in 
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order to assess more directly the ihipacb of pausing to the three 
second level. 

P+fO^^e^ 

The d iscriminant f unct ioh analysis and analyses of variance 
performed originally revealed that the wait time feedback groups 
experienced greater increases in pause times* The presence of 
written instruction on pauses seemed to make little difference, 
and the comparison group likewise experienced little change- As 
noted above, though the groups with feedback devices were 
si Ejni f icarit ly different from the non-feedback group performance 
levels* it was deemed important to investigate whether any 
d i f f ev* er.ee s would be found among those teachers who had wait 
time feedback provided. 
Method 

Th e rean a ?. ys i 3 pi an ca 1 3: ed for t \ s e s u bd iviciing o f t h e wait 
time feedt kak groups. Twenty of the teachers were originally 

assigned to the feedback conditions- The reanalysis design 
separated the feedback teachers into t hree cat eyor ies. : These 
were delineated as crit&riori, partial criterion, and non- 
criterion achievers- The criterion group was defined to include 
drily those teachers who increased their wait times beyond their 
baseline behavior, and who on more than one occasion exhibited 
pauses at or beyond a three second mean wait time- The partial 
criterion was defined as those who increased their wait times 
beyond baseline performance, but who reached a 3 second mean only 
once or riot at all- The non-criterion group was defined as 
including those teachers who did not make si gn i f i cavit changes in 

5 
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wait times* or who instructed their students in the tape 
recordings to ignore" the pause tinier^ or who made negative 
corn rn en t s c or ic e r n i n y pa u s i n g and/ b r the pause t i rn e r - 

Using the definitions given above* the criterion group was 
found to contain five ieacihers^ while the partial criterion group 
was made up of eight, and the norrcriterion group was comprised 
of five teachers. 

The 40 teachers were rjroupsd as follows; Group i 
(comparison), Group S (written i hst r uct i oni; J , Group 3 (feedback, 
non— cr i t er i on ) , Group 4 (feedback, partial criterion), and Group 
5 (feedback, criterion). 

E v a 1 u at i o n of t n e e f v e c s o f t he f J. v e c o n u >. t 1 o n s w a s 
performed u^ing an SNOVR for each variable of interest. The 
PNQVP 2 r o c ^ d u r e was f o 1 1 o w ^ ci b y a rri u ] t :i. p 3. e r a n y e t e s t , L 8 D 
procedure, which provided multiple comparisons between all pairs 
of groups (Hull & Nie, 1331?. The £1 variables tested were those 
which were relevant to the content level of discussion, 
quest ioninn complexity^ and st udeht -t eacher discussion input and 
output. These are listed in the foilowiny section. 
Resu ^_t_s 

Ps eKpe.-tecl t here were s i gni f i cant d i f -Terences bet ween 
groups for wait time 1 (F <.G001) and for wait time £ (F<.Q_001>. 
Mean wait tirne i and 2 assessments using LSD procedure revealed 
that group 5 was significantly different from all other pairs 

I riser t Tables 1 and £ 

o* T groups on both variables as seen in Tables 1 and £; 

o 8 
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Therefore, the definitions did provide a valid basis for 
separation of the wait time feedback teachers into three 
subgroups- The wait time 1 mean for the criterion group (group 
5) was 3.78 seconds and the wait time f: was £- 04 seconds. 

Analyses of variance were performed for £'1 relevant 
variables: memory level questions, classification and 
reformulation level quest ions, application and judgment level ■ 
questions, divergent quest ions, evaluative questions, rhetorical 
q ues t i ohs , mana g emsnt q ues t i ons , 1 ead i ng q uest i ons, non— r es ponse 
questions, chain questions, number of student answer ., length and 
number of student questions, non-response quest ions* mean length 
of answers, student questions and student discussions^ and 
percentage of teacher talk- Significant between group F ratios 
were obtained for eight variables in the rea, ialysis set * as seen 
in nummary tables 3 tlvrouyh 11- The -results revealed that the 

Insert Tables 3-11 here 

group that was most successful in maintaining pauses at or near 
the three seco hd criterion was d i f f e r en t f r 6 m the o th(^r h o u p ~ ori 
s e v era i i m p o rta nt d i m e n s i on s 6 f c 1 a s sr o 6m d isc u ss - c >r\ . 
Significant differences favoring the successful criterion group 
(group 5) were found in the following areas: fewer memory level 
questions were posed by the teacher^ fewer rhetorical and leading 
questions were noted* percentage or teacher t a 1 R in discussions 
was lower, and fewer management type questions were asP.od by the 
teacher- The lengt h o f s t u. d e n t r e's pb rises wa s s ighif icarit 1 y 
increased, and the students gave more answers per question posed. 
Only one of the significant differences; favored the non-criterion 

7 
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group (group 3), albeit only slightly and riot significantly 
d i f feren b f rom t he c r i t er i o ri g r d Li p. Th i s was a highly i rn port ant 
variable and produced a result which the authors find difficult 
to explain. The non-criterion group (group 3) received higher 
scores on evaluative Ibvel discussion that did the group having 
the wait ti mes a t or nea r the cr i t er i on 6 f t h ree second s - 

S i nee the t i me o f the ear 1 y c 1 assroorn i nt eract i on s t Lid i es 
conducted by Flanders (1970), researchers have been cognizant 
of the fact that teacher talk dominates classroom discussion. 
Accordingly, it was a pleasure to find that increasing the pause 
times to the length suggested by Rowe (1973^ 1'174) was successful 
i n s i g n i f i c a n t I y r e d u c i h a t h e pe r ce n t a ^ e o f teacher t a 1 R in t h e 
c 1 a s s e o rn „ R e 1 a t e d t b t h i ; ^ * a * " e t h e a d ci i t i c» n a J. s i g n i f i c a i -i t 
r e s j. i 1 1 t finding f ewe r h u i ri bo r s b f-" r i i e t b" rical q u est i b h s . 1 e a ding 
quest ioris and rriaha gemerit questions in the longer wait time groi.'D- 
Th esc Li 1 1 s enable us t o s u g es t t h e h y pb t h e s i s t H at t hese 

classrooms are more likely to be places where there is less 
em ph as i s on t eacher d bin i nat ed d i so u ss i on . Th at the st Lid en t s i n 
the criterion g r o u p p r b d i j o a d longer answers and hi b re a n s w e r s 
shows the power of increasing wait time R. Hs the authors have 
noted elsewhere (Swift and GoocJing, 1903) ^ the teacher has more 
control over wait time £: than over wait time 1* ye?t often 
experiences greater difficulty in observing that pause. ; The 
evidence here is clear". When teachers do take the time to pause 
when students are speaking, the length of answers and the number 
of responses both are increased* It is hypothesized that this 
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increase in student response will enhahce mot i vat iori, sirce the 
st udent s are able to contribute riiore to the ci i Li ss ;i on at hand; 

In luminary, therefore* it is important to /Jork toward 
extending wait times to the three second criterion propo«ecf by 
Rowe in her earlier studies. It appears to have an effect not 
only on the cognitive variables in the classroom, but also has 
implications for the affective climate as well. Furt nerrnore, 
while the three second criterion generally producer more of the 
cJe:;.irabie outcomes indicated, any significant rncrease in wait 
time can contribute to more effective classroom discussions, 
Pre-serviee and in-service educators alike can benefit from 
increasing these pauses and moderating the pace of their c 1 ass- 
roon interaction. ft recent project reported by Gooding;, Swift, 
and Swift (1983) provided evidence to support the hypothesis that 
increasing wait tirnr> in the classroom^ of experienced teachers 
through supportive feedback and provision of wait time monitoring 
devices created even more powerful changes than expected. 

Research has amply demonstrated the importance of wait time. 
The task now before U3 is primarily developmental. Faculty 
development and professional education programs must address the 
creation of strategies for effectively enabling teachers to learn 
to use pauses and to create discussion patterns which will 
elevate the cognitive level and affective climate of the 
c 1 assroom. Devi 1 opment a 1 proj ect s wh i ch will prov i de a means t o 
achieve these goals are essential i; o our educational progress. 
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Table 1 - Wait time 1 (Seconds) 

1 (comparison) IS r ffl f*Pr Standard-Devi at iorj 

5 (criterion) *g i " 1*2? 1-^11 



Analysis of 7 Vari 



ance 



.Source d f 



-SB MS 



Between groups A lea * 0 -?q _ 

yithin groups 1 91 sloI^fS f^I ^ 0- DDOO 



Total 195 358.817C 



Table E - liait Time E (Seconds) 



i 


Groups 

(ccfiipari son ) 


_ Count 
49 






'\9 




(non-cr j tor i on) 


£5 


4 


( part -cr iter ion J 


48 




fcrit er i on ) 





--ff 33 - Stanriard^Deyiation 

0.5354 0. £138 

O.EB4S 0. £79£ 

5- 7 3cl o. £871 

□ -7B30 1.3£j. 1 

£. D4D1 1.G7S3 



Analysis of Variance 

-___Sou rcs _ ;JJf __ s<g =.—=85 f _Rat i o^F.Ptob, 

Between arc up i. /+ 41 . 



Tot a I 



1 Q r 



96. 417£' Q. 5Q/+8 

138- 41119 
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Table 3 - Memory Level Questions 

Analysis of Variance 

d f S5 fy[C5 p ^ - 

Between groups 4 3188.9009 > >- , e ' „ - 

Within groups 131 ££495.5/49 1 17! 7779 ^ ° = °° 13 

Total 1^5 £4684.4753 



Multiple Range Test 

Sr»2i=Le 

Group_ 5 l 4 £ 3 



8. £4B£ Grp 5 

i£. 9118 Grp 1 

13. 6815 Grp 4 * 

17. 1347 Grp £• * 

19^8533 Grp 3 * * * 

?IvSi eS Pal '^ Sr ° UP5 si ^i?icrantly different at the . 0! 



Table 4 - Rhetorical Questions 

finalysis of Variance 

-Source df* S3 ^ R . t- " F 

•Betwssh groups 4 105.3188 3897 4 mi n nn- 

KitKiri groups 191 1 ££6. 3941 6^ 4809 ^ 

Total t r =*5 1331.7129 : 

WUlt'iple Rc.r.ge Test 

Broug 

.«0gan . Groud 



□.8933 Grp 5 

1 . 331 0 Grp 4 

^- Grp 1 * 

i^.'. 1935 Grp £ * 

3. 4£53 Grp 3 * * -* 

(»l Djr,„tei pairs of groups signi f iSint ty m fferer.l at the .65 
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Table b - Percent of Teacher Talk 

Analysis of Variance 

§'2*t2£e df S G MS E_ Bdt F^Prob^ 

Between groups 4 1700. 68£3 4£5, 1705 5.591 D. 0003 

Within groups 191 14SS4.05E1 76. 04££ 

Total 195 1S££4.7443 

Multiple Range Test 

SrouQ 

-M^il' ____~§t:^;y:£-„ 3 5 4 £ i 

78. 6£44 Gr p 3 

78- 9300 Grp 5 

79.0702 Grp 4 

SI . 9461 Grp £ * 

85. £874 Grp 1 * * * 

(•*) Denr-tes pairs of groups s i t;ni f i can't ly different at the .05 
level 



Table 6 — Management Questions 

Analysis of Variance 

il*urce df SS Mg ^ F^Ratxo E_ProS. 

Between groups 4 6ici;lS£9 13£- 53Q£ 4.707 0. GOJ.E: 

Within groups 191 6189. 5478 3£. 40S0 

Total 193 6799. 7QQ7 

Multiple Range Test 

GrouQ 



Mean Grpu.]2 5 _ _3_4_ 

£. 9£79 Grp 5 

3. 1 1 5£ Grp £ 

5. 1 179 Grp 1 

S. 1953 Grp 3 * * 

7. 4S78 Grp 4 *- ■* * 

(*-) Denotes pairs of grCUps significantly different at the .05 
level 



12 

ERIC 



Wait 



Time ©access 1 1 



Table 7 — Leading Questions 

Analysis of Variance 

§2!itl£e MS E_Ratio F^Prob. 

Between groups 4 9G. B573 £4- £144 3-377 0;0107 

Within groups 191 i3G9.5£Gl 7.1703 
Total 195 14GB. 3839 

Multiple Range Ter J ; 

Group 



_M^<|£):_ Group S_4_l_£_3_ 

0. 9715 Grp 5 
1. 6G99 Grp 4 

1. G864 Grp 1 

£. 6400 Grp £ * 

3. £7£7 Grp 3 * * * 

<*> Denotes pairs of groups significantly different at the . 05 
1 eve 1 



Table B — Length of Rnswe*~s 

hna lysis of Variance 

rff ss E-Rat io E^prob. 

Bet wee; groups 4 49195. 747£ i££9B. 93G0 £. 7£G 0. 0307 

Within groups 191 8S 1859. 35 13 4511.3031 
Total 195 910855.5985 

Multiple Ran^e Test 

~ ~ ~ Uti^ y. &~ ~ ~ 

^Meaji Group „_ I -S-'-4-3-fl- 

G8. 4465 Grp 1 

96. 9550 ' Grp £ * 

103.94G7 Grp 4 * 

1D5. 9365 Grp 3 * 

1 1£. 4970 , Grp 5 * 

<-*) Denotes pairs of groups significantly different at the .05 
level - 
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Table 9 ~ Mean Length of Answers 

Rnalysis of Variance 

-So^^e- SB— „ -MS- — F-Rat-^a — R-Preb.- 



Bet ween groups 4 
Within groups 19_1 
Total 195 



Multiple Range Test 

Grou ; 

Mean @r*J=!.2 _£_4_J5_ 

Grp 3 

Grp 1 

Grp £ 

Grp 4 * ¥ ¥ 

Grp 5 * * * * 

(*) Denotes pairs of groups significantly different at the .05 
1 eve 1 



Table iO — Number of Answers 

Rnalysis of Variance 

Source? df . SS MS E_Rat io F_Prob; 

Between groups 4 34£5. 50 ie 856.3755 6.045 0. 0001 

Within groups 191 £7059.6391 141-6735 
Total 195 30845. 1410 

Multiple Range Test 

Groug 

-Mean_ . Gr^iip _ 5_I A g 3 



17. £760 
19. d£0i 

^:6. 4foc.'7 
£9. 8644 

(*> Denotes pairs of groups significantly different at the .05 
level 



177. 5656 44. 3941_ 6. £10 0. 0001 

1365.4077 7. 1487 

154£. 9733 



3. 4e66 

3. 5557 
3. 86£4 

4. 9483 
6. 3494 



Grp 5 

Grp 1 
Gr p 4 

Grp £ * 
Grp 3 * * 
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Table 11 - Evaluative Questions 

finaiyiis of Variance 

~ E,Ratio_F w P£e^- 

Between groaps A co. C1 , - 

Within groupi 191 U ^ ^ fllf £ " 570 * 0394 

T, - ,tai i is*. seas °' a8S4 

M'-ilt iple Range Test 

Srou jj — 

toiifc^ gjjjj. 

0.2775 Grp 2 

0. 346d Grp l 

O. 4569 Grp 4 

0-9792 Grp 5 



1 - 9872 Grp 



* * * 



<*> Denotes pairs of groups signif 



evei ^imncantly different at the 
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